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SPECIFICATION 



SHOCK ABSORBING APPARATUS 
FOR INTERNAL COMPONENT 
ASSEMBLED WITHIN ELECTRONIC APPARATUS 

BACKGROUND OF THE I NVENTION 
Field of the Invention: 

The present invention relates to a portable electronic 
apparatus such as a notebook personal computer, a personal 
digital assistant (PDA), and the like. In particular, the 
invention relates to an electronic apparatus comprising: an 
enclosure; an internal component, such as a hard disk drive 
(HDD), contained within the enclosure; and a shock absorbing 
unit attached to the internal component. 
Description of the Prior Art; 

In general, a notebook personal computer includes a shock 
absorbing member sandwiched between an internal component, 
namely, a built-in HDD and the inside surface of the wall 
defining an internal space for accommodating the built-in HDD, 
as disclosed in Japanese Patent Application Laid-open No, 
11-242881. The shock absorbing member serves to absorb an 
impact acting on the external housing of the notebook personal 
computer. The built-in HDD can thus be protected from the 
impact . 

In the aforementioned Laid-open No. 11-242881, the shock 
absorbing member is adhered directly on the wall defining the 
internal space for the built-in HDD. Accordingly, when the 
shock absorbing member is to be exchanged, it is troublesome 
to remove the old shock absorbing member from the wall and to 
restore the clean surface of the wall, for example, by removing 
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an adhesive remaining on the wall. 

As shown in Japanese Patent Application Laid-open No. 
11-177261, the shock absorbing member may be separated from the 
external housing of the electronic apparatus and the built- 
in HDD, respectively. Such separation is supposed to eliminate 
the aforementioned troublesome operations at the exchange of 
the shock absorbing members. In this case, the shock absorbing 
member comprises a pair of halves sandwiching the built-in HDD. 
The built-in HDD should be kept between the unsteady halves when 
it is installed between the external housing and the cover. 
Accordingly, it is very troublesome to exchange the built-in 
HDDs although the exchange of the shock absorbing members can 
be effected in a facilitated manner as compared with the art 
disclosed in the aforementioned Laid-open No. 11-242881, 

RTTMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide a shock absorbing apparatus for an internal component 
designed to be installed in an electronic apparatus, capable 
of contributing to an efficient and facilitated operation in 
exchanging a shock absorbing member and the internal component . 

According to a first aspect of the present invention, 
there is provided an electronic apparatus comprising: an 
enclosure; an internal component; a fixation member stationary 
on the internal component; an erect plate continuously 
extending from the fixation member so as to stand on an outer 
surface of the internal component; a shock absorbing member 
disposed on front and back sides of the erect plate; a receiving 
section disposed in an internal space within the enclosure so 
as to receive the shock absorbing member on the back side of 
the erect plate; and a holder member disposed on the shock 
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absorbing member on the front side of the erect plate so as to 
hold the erect plate as well as the shock absorbing member 
between the receiving section and the holder member itself . The 
shock absorbing member may be an elastic thin piece or leaf in 
the electronic apparatus . Moreover , the fixation member may 
be detachably attached to the internal component . 

Otherwise, according to a second aspect of the present 
invention, there is provided an electronic apparatus 
comprising: an enclosure; an internal component received within 
an internal space defined in the enclosure; a fixation plate 
superposed and detachably fixed on the outer surface of the 
internal component; an erect plate continuous from the fixation 
plate so as to stand on the outer surface of the internal 
component; a pair of elastic leaves superposed and adhered on 
front and back sides of the erect plate; a stationary support 
disposed in the internal space so as to receive the elastic leaf 
on the back side of the erect plate; and a holder member disposed 
on the elastic leaf on the front side of the erect plate so as 
to hold the erect plate as well as the elastic leaves between 
the stationary support and the holder member itself. 

A combination of the internal component, the fixation 
plate, the erect plate and the elastic leaves is allowed to 
establish an internal component assembly or unit in the 
electronic apparatus of this type, for example. The holder 
member serves to hold the internal component assembly within 
the internal space of the enclosure. When an impact acts on 
the enclosure, the impact can reliably be absorbed at the 
elastic leaves before the impact is transmitted to the internal 
component, the fixation plate and the erect plate from the 
holder member and the stationary support. Accordingly, the 
internal component can be protected or separated from the impact 



or vibration. Moreover, the internal component assembly as a 
whole can be handled in a facilitated manner as compared with 
the case where the internal component, the fixation plate and 
the erect plate are separately handled. 

In addition, a combination of the fixation plate, the 
erect plate and the elastic leaves is also allowed to establish 
a shock absorbing unit in the electronic apparatus . Such a 
shock absorbing unit can be attached to or detached from the 
internal component as a whole in a relatively facilitated manner . 
Accordingly, the operation can be facilitated in exchange or 
replacement of the internal component. When the elastic leaves 
are to be replaced with new ones because of the deterioration 
and/or the damage of the elastic leaves, the shock absorbing 
unit as a whole may be replaced with a new one without unsticking 
the elastic leaves from the erect plate. It is possible to 
eliminate a troublesome operation including wiping an adhesive 
remaining on the surface of the enclosure, for example. The 
replacement of the internal component and/or the shock 
absorbing member such as the elastic leaves can be facilitated 
in this manner. 

In particular, the aforementioned shock absorbing unit 
may be employed to protect an internal or built-in hard disk 
drive (HDD) within a notebook personal computer, for example. 
The shock absorbing units are attached to the outer surface of 
the HDD so as to hold the HDD therebetween. The erect plates 
of the respective shock absorbing units may stand on the outer 
surface of the HDD in an upright attitude, for example. In this 
case, it is preferable that the total thickness of the erect 
plate and the elastic leaves on the erect plate is set smaller 
than the thickness of the HDD. Such a smaller thickness enables 
a reliable shock absorption without an increase in the thickness 
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of the HDD. It should be noted that the shock absorbing unit 
can be employed to protect any type of an internal component 
in addition to the aforementioned HDD within the enclosure of 
the electronic apparatus such as a computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become apparent from the following 
description of the preferred embodiments in conjunction with 
the accompanying drawings , wherein : 

Fig. 1 is a perspective view schematically illustrating 
a notebook personal computer; 

Fig. 2 is a partial enlarged sectional view illustrating 
an internal space defined within an enclosure of a system unit ; 

Fig. 3 is a perspective view schematically illustrating 
the back surface of the notebook personal computer; 

Fig. 4 is an exploded view illustrating the enclosure, 
a hard disk drive (HDD) assembly and a diskette drive (FDD); 

Fig. 5 is an exploded view illustrating the HDD assembly; 

Fig. 6 is a perspective view of the HDD assembly for 
schematically illustrating a shock absorbing unit according to 
another embodiment; and 

Fig. 7 is a perspective view of the HDD assembly for 
schematically illustrating a shock absorbing unit according to 
further embodiment . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 schematically illustrates a notebook personal 
computer 11 as an electronic apparatus. The notebook personal 
computer 11 includes a system unit 12 containing a motherboard, 
not shown, for example, and a display housing 13 hinged to the 
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system unit 12. A liquid crystal display (LCD) panel unit 14 
is installed within the display housing 13. 

A central processing unit (CPU) and a memory chip are, 
for example , mounted on the motherboard. When the CPU operates , 
the motherboard controls input devices such as a keyboard 15 
(keys are not shown) and a pointing device 16 as well as 
peripheral devices such as a diskette drive (FDD) 17 and a 
compact disk drive (CDD) 18 installed within the system unit 
12 . The result of the processing can be displayed on the screen 
of the LCD panel unit 14. 

The FDD 17 is built in an enclosure 19 of the system unit 
12. A slot 22 is defined in the front of the FDD 17 at the side 
face of the enclosure 19 so as to receive a diskette (FD) 21. 
The diskette 21 can be introduced into the FDD 17 through the 
slot 22 in the attitude upright to the side face of the enclosure 
19. 

As shown in Fig. 2, an internal space 23 can be defined 
in the enclosure 19 of the system unit 12. The internal space 
23 opens at the back surface of the system unit 12 . Specifically, 
when the system unit 12 is placed on a desk for manipulation 
of the notebook personal computer 11, the opening of the 
internal space 23 is opposed to the top surface of the desk. 
The internal space 23 is designed to receive the aforementioned 
FDD 17 and a hard disk drive (HDD) assembly 24 as an internal 
component assembly. The FDD 17 closes the opening of the 
internal space 23. When the FDD 17 is assembled into the 
internal space 23 in this manner, the bottom surface of the FDD 
17 constitutes the back surface of the system unit 12, as shown 
in Fig. 3. 

Referring again to Fig. 2, the HDD assembly 24 includes 
a hard disk drive (HDD) 25 as an internal or built-in component 
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for the notebook personal computer 11. The HDD 25 includes at 
least a recording medium or magnetic disk, not shown, extending 
in a plane along the horizontal direction MR, and a magnetic 
head, not shown, designed to face each of the front and back 
surfaces of the magnetic disk, as conventionally known, for 
example. A pair of shock absorbing units 26 are detachably 
attached to the HDD 25 at the opposite sides in the horizontal 
direction HR. The shock absorbing unit 26 functions as a shock 
absorbing apparatus of the invention. 

Referring also to Fig. 4, the shock absorbing units 26 
include fixation members such as fixation plates 27 superposed 
on the outer surface of the HDD 25 at the opposite sides in the 
horizontal direction HR. respectively. A connecting mechanism 
such as a pair of front and rear screws 28 serves to detachably 
fix the fixation plate 27 on the side surface of the HDD 25. 
The fixation plate 27 may extend along the side surface of the 
HDD 25. The side surface of the HDD 25 may extend in a plane 
perpendicular to the horizontal direction OR along the specific 
back-and-forth direction, for example. 

A pair of front and rear erect plates 29 continuously 
extend from the fixation plate 27 so as to stand on the outer 
surface of the HDD 25. The erect plate 29 may extend in the 
horizontal direction HR from the opposite side surfaces of the 
HDD 25. Specifically, the erect plate 29 may be kept in the 
attitude upright to the side surface of the HDD 25. The front 
and rear erect plates 29 and the fixation plate 27 can be shaped 
out of a single metallic plate punched out of a metallic plate 
material, for example. The punched-out metallic plate may be 
bent so as to form the erect plates 29 continuous to the fixation 
plate 27. 

Shock absorbing members are disposed on the front and back 
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sides of the respective erect plate 29. The shock absorbing 
members include rectangular elastic thin pieces or leaves 31a, 
31b superposed on the front and back sides of the erect plate 
29, respectively. The elastic leaves 31a, 31b may be adhered 
to the erect plate 29. The shock absorbing members may 
additionally include rectangular elastic thin pieces or leaves 
31c superposed on the surface of the fixation plate 27 at front 
and rear positions, respectively. The elastic leaves 31c may 
likewise be adhered to the fixation plate 27. The elastic 
leaves 31a-31c can be cut off from a large-sized elastic sheet. 
For example , if an existing cheap material such as a Sorbothane® , 
distributed from Sorbothane, Inc., is employed as the 
large- sized elastic sheet, it is possible to remarkably reduce 
the production cost of the elastic leaves 31a-31c . In addition , 
employment of such an existing material leads to a facilitated 
method of production as compared with the case where original 
elastic leaves or members are to be designed. Efficiency can 
be improved in production. The elastic leaves 3 la- 31c are only 
designed to have an appropriate shock absorption and/or an 
appropriate vibration isolation. 

Receiving sections such as stationary supports or bases 

32 are disposed in the internal space 23 for receiving the 
respective elastic leaves 31b on the back sides of the front 
and rear erect plates 29. The stationary support 32 may be 
defined or integrally formed on the top or ceiling surface 23a 
of the internal space 23. On the other hand, holder members 

33 are disposed to contact the respective elastic leaves 31a 
on the front sides of the front and rear erect plates 29. The 
holder members 33 are at least restrained from a relative 
movement to the corresponding stationary supports 32. A 
connecting mechanism such as a pair of front and rear screws 
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34 serves to detachably fix the holder members 33 on the top 
surface 23a of the internal space 23, for example. 

The holder member 33 includes a first horizontal plate 

35 opposed to the stationary support 32 so as to hold the erect 
plate 29 as well as the elastic leaves 31a, 31b on the front 
and back sides of the erect plate 29 between the stationary 
support 32 and the first horizontal plate 35 itself, and a second 
horizontal plate 36 extending in parallel with the first 
horizontal plate 35 at a position spaced from the first 
horizontal plate 35. A vertical plate 37 serves to connect the 
first and second horizontal plates 35, 36 to each other. When 
the HDD assembly 24 is held between the holder members 33 in 
the horizontal direction ER, the elastic leaves 31c on the 
fixation plates 27 are received on the respective vertical plate 
37 . Specifically, a pair of the vertical plates 37 are designed 
to urge against each other through the HDD 25, the fixation 
plates 27 and the elastic leaves 31c adhered on the respective 
fixation plates 27. The first and second horizontal plates 35, 

36 and the vertical plates 37 can be shaped out of a single 
metallic plate punched out of a metallic plate material, for 
example. The first and second horizontal plates 35, 36 may be 
formed by bending corresponding shaped portions continuous to 
the vertical plate 37. If the first and second horizontal 
plates 35, 36 are formed to shape the holder member 33 into a 
symmetry around a specific rotation axis, as shown in Fig. 4, 
any of the first and second horizontal plates 35, 36 can be 
employed to hold the erect plates 29 against the stationary 
support 32 in the aforementioned manner. An operator or worker 
is released from a failure, caused by a wrong orientation of 
the holder member 33, in attaching the holder member 33. The 
holder member 33 can smoothly and efficiently be handled. 
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The shock absorbing unit 26 serves to keep a set of rigid 
members of the HDD assembly 24, including the HDD 25, the 
fixation plates 27 and the erect plates 29, spaced from the 
enclosure 19, the FDD 17, and other rigid structure within the 
enclosure 19, except the elastic leaves 31a- 31c. Even if a 
strong impact acts on the enclosure 19 of the system unit 12 
in the vertical direction IS, for example, the impact can 
reliably be absorbed at the elastic leaves 31a, 31b, 
respectively. The HDD 25 can be protected or separated from 
the impact . This type of the impact may be caused when the 
notebook personal computer 11 is roughly placed on the desk, 
for example. On the other hand, even if a strong impact acts 
on the enclosure 19 of the system unit 12 in the horizontal 
direction HE, the impact can be absorbed at the elastic leaves 
31c. The HDD 25 can again be protected or separated from the 
impact . 

In general, the HDD 25 includes the magnetic head 
supported on the elastic suspension which has an elasticity in 
the vertical direction YE larger than that in the horizontal 
direction HR. When the HDD 25 suffers from an impact in the 
vertical direction YR, the magnetic head easily tends to collide 
against the surface of the magnetic disk. If the shock 
absorbing unit 26 is provided with a larger capability in shock 
absorption in the vertical direction VR rather than the 
horizontal direction HR in the aforementioned manner, it is 
possible to reliably prevent generation of any scar or damage 
due to collision between the magnetic head and the magnetic 
disk. 

In particular, the total thickness Ql of the erect plate 
29 and the elastic leaves 31a, 31b on the front and back sides 
of the erect plate 29 is preferably set smaller than the 
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thickness D2_ of the HDD 25. The smaller thickness Dl enables 
a reliable shock absorption without an increase in the thickness 
D2 of the HDD 25. The smaller thickness Dl_ is supposed to 
greatly contribute to reduction in the thickness of the 
enclosure 19 of the system unit 12. 

Assume that the HDD 25 is to be exchanged in the notebook 
personal computer 11. The exchange can in general be utilized 
to update the performance of the HDD 25. Specifically, the old 
HDD 2 5 can be replaced with an HDD of a larger storage capacity. 
Otherwise, the old HDD 25 can be replaced with an HDD of a faster 
rotation velocity or data transfer rate. 

First of all, a worker removes the FDD 17 out of the 
enclosure 19, as shown in Fig. 4. The removal of the FDD 17 
allows access to the HDD assembly 24 through the opening of the 
internal space 23 at the back surface of the system unit 12. 
The HDD assembly 24 is exposed at the back surface of the system 
unit 12. When the screws 34 are released, the HDD assembly 24 
can be removed out of the enclosure 19 along with the holder 
members 33. 

Thereafter, when the screws 28 are released, the shock 
absorbing units 26 can be detached or separated from the HDD 
25, as shown in Fig. 5, for example. The shock absorbing units 
26 are then attached on a new HDD 25. The thus constructed HDD 
assembly 24 is subsequently inserted into the internal space 
23 defined within the enclosure 19. It should be noted that 
the HDD assembly 24, including the HDD 25 and the attached shock 
absorbing units 26, can be replaced as a whole with a new HDD 
assembly, without detaching the shock absorbing units 26 from 
the HDD 25. 

Now, assume that the elastic leaves 31a-31c are to be 
replaced with new ones because of the deterioration and/or the 
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damage of the elastic leaves 3 la- 31c. The HDD assembly 24 is 
likewise removed out of the enclosure 19. In this case, the 
overall shock absorbing unit 26, including the fixation plate 
27 and the erect plates 19 , may be replaced with a new one without 
unsticking the elastic leaves 3 la- 31c from the fixation plate 
27 and the erect plates 29. Accordingly, it is possible to 
eliminate a troublesome operation including wiping an adhesive 
remaining on the surface of the enclosure 19, for example. The 
replacement of the shock absorbing member can be facilitated. 

As shown in Fig. 6, a shock absorption may be established 
in the erect plates 29, in addition to the shock absorption at 
the aforementioned elastic leaves 31a- 31c. In this case, the 
erect plate 29 includes an elongated plate portion 41 extending 
in the back-and-f orth direction supporting pairs of elastic 
leaves 31a, 31b at front and rear positions, respectively, and 
a connecting piece 42 extending from the fixation plate 27 to 
the elongated plate portion 41 at the intermediate position of 
the elongated plate portion 41 in the back-and-f orth direction. 
The elongated plate portion 41 may be made of a metallic plate 
having an elasticity to some extent. When the elongated plate 
portion 41 is held at the front and rear ends between the 
stationary supports 32 and the holder members 33, the elongated 
plate portion 41 is allowed to elastically deform at the central 
section in the back-and-f orth direction to some extent. Such 
an elastic deformation serves to absorb a larger impact in the 
respective shock absorbing units 26 as compared with the case 
where the aforementioned elastic leaves 3 la- 31c are solely 
employed. It should be noted that the fixation and erect plates 
27, 29 are shaped out of a single metallic plate punched out 
of a metallic plate material, for example. 

In addition, a heat radiation plate 43 may extend from 
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the fixation plate 2 7 along the outer surface of the HDD 25 so 
as to reach a heated region of the HDD 25, in the shock absorbing 
unit 26, as shown in Fig. 7. The heat radiation plates 43 serve 
to accelerate radiation of heat generated at the heated region, 
so that rise in temperature can be restrained to the utmost 
around the heated region. It should be noted that the fixation, 
erect and heat radiation plates 27, 29, 43 can be shaped out 
of a single metallic plate punched out of a metallic plate 
material, for example. 
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WHAT IS C LAIMED IS: 

1. An electronic apparatus comprising: 
an enclosure; 

an internal component; 

a fixation member stationary on the internal component; 

an erect plate continuously extending from the fixation 
member so as to stand on an outer surface of the internal 
component ; 

a shock absorbing member disposed on front and back sides 
of the erect plate; 

a receiving section disposed in an internal space within 
the enclosure so as to receive the shock absorbing member on 
the back side of the erect plate; and 

a holder member disposed on the shock absorbing member 
on the front side of the erect plate so as to hold the erect 
plate as well as the shock absorbing member between the 
receiving section and the holder member itself, 

2. The electronic apparatus according to claim 1, wherein 
said shock absorbing member is an elastic thin piece. 

3 . The electronic apparatus according to claim 1 , wherein 
said fixation member is detachably attached to the internal 
component . 

4. An internal component assembly comprising: 

an internal component for an electronic apparatus; 

a fixation member stationary on the internal component; 

an erect plate continuously extending from the fixation 
member so as to stand on an outer surface of the internal 
component ; and 
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a shock absorbing member disposed on front and back sides 
of the erect plate. 

5. The internal component assembly according to claim 4, 
wherein said shock absorbing member is an elastic thin piece, 

6. The internal component assembly according to claim 4, 
wherein said fixation member is detachably attached to the 
internal component . 

7. A shock absorbing apparatus comprising: 

a fixation member stationary on an internal component 
designed to be installed in an electronic apparatus; 

an erect plate continuously extending from the fixation 
member so as to stand on an outer surface of the internal 
component ; and 

a shock absorbing member disposed on front and back sides 
of the erect plate. 

8 • The shock absorbing apparatus according to claim 7 , 
wherein said shock absorbing member is an elastic thin piece. 

9 . The shock absorbing apparatus according to claim 7 , 
wherein said fixation member is detachably attached to the 
internal component . 
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ABSTRACT OF THE DISCT.ORTTRK 
A Shock absorbing unit includes a fixation plate 
superposed and detachably fixed on the outer surface of an 
internal component. An erect plate continuously extends from 
the fixation plate so as to stand on the outer surface of the 
internal component. A pair of elastic leaves are superposed 
and adhered on front and back sides of the erect plate. The 
elastic leaves serve to absorb an impact or vibration. The 
internal component can be protected or separated from the impact 
or vibration. Moreover, the shock absorbing unit can be 
attached to or detached from the internal component as a whole 
in a relatively facilitated manner. When the elastic leaves 
are to be replaced with new ones, the shock absorbing unit as 
a whole may be replaced with a new one without unsticking the 
elastic leaves from the erect plate. 
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Japanese Language Declaration 



^JAt. :^m'/lkm^.3 5m i I 9 ^ {a] - id) iii^i'^t 3 6 5^ 



Prior Foreign Application{s) 

2000-94900 

(Number) 
(^^-) 

(Number) 



Japan 



(Country) 



(Country) 



i hereby ctaim foreign priority under Title 35, United States Code. 
Section 119 fa)-(d) or 365(b) of any foreign appfication(s) for patent 
or inventor's certificate, or 365(a) of any PCX International 
application which designated at least one country other than the 
United States* listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT international application having a niing date 
before that of the appiicatfon on which priority is ciaimed. 

Priority Not Claimed 

30/3/2000 

(Day/Manth/Year Filed) ° 



(Day/Month/Year Fiied) 



\ hereby claim the benefit under Title 35, United States Code. 
Section 113(e) of any United States provisional application{s) listed 
below. 



(Application No.) 



{Filing Date) 



(Application No ) 



(Filing Date) 



xmm^^tz^^'^^o^'h'mK.m't^jym^t^mmzi-^^^xm 



{Application No ) 



(Application No,) 
(ffi)^^-^) 



(Filing Date) 
(Filing Date) 



izm'r<^mr^±xM%xh<:t^\:.xi^^^zt. $ ^bjc^ 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States app(tcation(s}, or 365(c) of any 
PCT International application designating the United States, listed 
below andt insofar as the subject matter of each of the claims of 
this application is not disciosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112* 1 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

{Status: Patented, Pending, Abandoned) 

(Status Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that alt statements made on information 
and belief are beiieved to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable hy fine or 
imprisonment, or both, under Section 1001 of Title *18 of the 
United States Code and that such willful false stz^^L-ments may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 



^{X:^ • W4tTmo:>^^^tlX. ^^^i^lC^1-^^— -^c?:) power of attorney: As a named inventor, I hereby appoint 



the following attornayfs) and/or agent(s) to prosecute this 
application and transact all business In the Patent and Trademark 
Office connected therewith (list name and registration number) 
See list of attorneys artd/or agents on page 5. 



Sand Correspondence to: 

ARMSTRONG, WESTERMAN, HATTORI, 

McLELAND & NAUGHTON 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 



Direct Telephone Calls to: {name and telephone number) 



Telephone: {202) 659-2930 Fax: (202) 887-0357 





Fuil name of soie or first inventor 

Wataru Tanaka 






C 7^%^ 3?10/2000 




Residence 






Kawasaki, Japan. 


mm 


Citizenship 

Japan 






Post ofHce Address q/q Fujltsu Limited 
1-1 • Kamikodanaka 4-cliome 


Nakafciara-ku , Kawasaki-slii 
Eana^awa 211-8588 Japan 




Full name of second joint inventor, if any 

Ikki Tatsukami 




Secondjnventor's signatur* 


Date 

UKa^ 3/10/2000 




Residence 

Kawasaki Japan 




Citizenship 

Japan 






Post Office Addres^/o Fujltsu- Limited 
1-1, Kamikodanaka 4-chome 




Nakaiiara-kUj 
Kana^awa 211- 


Kawas aki - sh. i 
-8^m Japan 



C^H!ai^0^i^i^-^E?j^*^COi N-C t>l^^t^o53lSL . ^-f (Supply similar information and signature for third and subsequent 

^ k) joint inventors.) 
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Fufl name of third joint bivantor, if any 

Takashi lijima 






Third jnyentor's straiaturo ^ ^ , Date 

'XsJki^A^ l^^tm^ 3/10/2000 


mm 




Residence 

Kawasaki,. Japan 


mm 




Citizenship 

Japarr 






Post omce Address c/o Pujitsu Limited 
• 1-1, Kamikodanaka 4-chome 


Nakahara-ku, Kawasaki-shi 
Kana^awa 211-8588 Jai3an 






Full name of fourth |oint inventor, !f any 




a^f 


Fourth inventor's signature Date 






Residence 


mm 




CHizenshtp 






Post Office Address 








FuH name of fifth joint inventor, if any 






Fifth inventor's signature Oate 


i^m 




Residence 


mm 




Citizenship 






Post Office Address 








Futt rwma of sixth jo&rt ntventor, if any 






Sixth inventor's signsture Date 






Residence 


mm 




Citizenship 






Post Office Address 
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List of attorneys and/or agents 



James E, Armstrong, IE, Reg. No. 18,366; WiUiamF. Westennan, Reg. No. 29,988; Ken-Ichi 
Hattori, Reg. No. 32,861; Le-Nhung McLeland, Reg. No. 31,541; Ronald F. Naughton, 
Reg. No. 24,616; John R. Pegan, Reg. No. 18,069; William G. Kratz, Jr., Reg. No. 
22,631; James P. Welch, Reg. No. 17,379; Albert Tockman, Reg. No. 19,722; Mel 
R, Quintos, Reg. No. 31,898; Donald W. Hanson, Reg. No. 27,133; Stephen G. 
Adrian, Reg. No. 32,878; William L. Brooks, Reg. No. 34,129; John F. Carney, Reg, 
No. 20,276; Edward F, Welsh, Reg. No. 22,455; Patrick D. Muir, Reg. No. 37,403; 
Gay A. Spahn, Reg. No. 34,978; John P. Kong, Reg. No. 40,054; and Luke A. Kilyk, 
Reg. No. 33,251. 
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